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TRANSCEIVER MODULE CAGE FOR USE 
WITH MODULES OF VARYING WIDTHS 



CROSS REFERENCE TO RELATED APPLICATIONS 
[01] [001] The present application claims priority to and the benefit of United States 
Provisional Patent Application Serial No. 60/410,858, filed September 14, 2002 and entitled 
"Transceiver Module Cage for Use With Modules of Varying Widths," which is incorporated 
herein by reference in its entirety. 



BACKGROUND 

1. The Field of the Invention 

[02] The present invention generally relates to pluggable electrical or optical modules. More 
particularly, the present invention relates to cage systems that permit pluggable modules of 
different widths, such as optoelectronic transceiver modules, to be connected to electrical 
connectors on a host board. 



3 

q 2. The Relevant Technology 



< 2 < 1 1 x [03] Fiber optics are increasingly used for transmitting voice and data signals. As a 

Q 2 J HW< 

n g h w h b 

q 4 > o 5 £ transmission medium, light provides a number of advantages over traditional electrical 
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5 1 P | w 3 communication techniques. For example, light signals allow for extremely high transmission 
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^ rates and very high bandwidth capabilities. Also, light signals are resistant to electro-magnetic 

I interferences that would otherwise interfere with electrical signals. Light also provides a more 

secure signal because it doesn't allow portions of the signal to escape from the fiber optic cable 
as can occur with electrical signals in wire-based systems. Light also can be conducted over 
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greater distances without the signal loss typically associated with electrical signals on copper 
wire. 

[04] While optical communications provide a number of advantages, the use of light as a 
transmission medium presents a number of implementation challenges. In particular, the data 
carried by light signal must be converted to an electrical format when received by a device, such 
as a network switch. Conversely, when data is transmitted to the optical network, it must be 
converted from an electronic signal to a light signal. A number of protocols define the 
conversion of electrical signals to optical signals and transmission of those optical signals, 
including the ANSI Fibre Channel (FC) protocol. The FC protocol is typically implemented 
using a transceiver module at both ends of a fiber optic cable. Each transceiver module typically 
contains a laser transmitter circuit capable of converting electrical signals to optical signals, and 
an optical receiver capable of converting received optical signals back into electrical signals. 
[05] Typically, a transceiver module is electrically interfaced with a host device - such as a 
host computer, switching hub, network router, switch box, computer I/O and the like - via a 
compatible connection port. Moreover, in some applications it is desirable to miniaturize the 

3 physical size of the transceiver module to increase the port density, and therefore accommodate a 

q 

2 § * M | higher number of network connections within a given physical space. In addition, in many 
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% 1 5 " " 5 applications, it is desirable for the module to be hot-pluggable, which permits the module to be 
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^9S^u inserted and removed from the host system without removing electrical power. To accomplish 

3 % 2 * 5 man Y of these objectives, international and industry standards have been adopted that define the 

2 physical size and shape of optical transceiver modules to insure compatibility between different 

> 

manufacturers. For example, in 2000, a group of optical manufacturers developed a set of 
standards for optical transceiver modules called the Small Form-factor Pluggable ("SFP") 
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Transceiver MultiSource Agreement ("MSA"), incorporated herein by reference. In addition to 
the details of the electrical interface, this standard defines the physical size and shape for the SFP 
transceiver modules, and the corresponding host port, so as to insure interoperability between 
different manufacturers' products. There have been several subsequent standards, and proposals 
for new standards, including the XFP MSA for 10 Gigabit per second modules using a serial 
electrical interface, that also define the form factors and connection standards for pluggable 
optoelectronic modules, such as the published draft version 0.92 (XFP MSA), incorporated 
herein by reference. 

[06] While such standardization efforts provide a number of benefits, including 
interoperability, high port density, and the like, the standardization on a small form factor device 
has also resulted in a number of problems. In particular, there is a tradeoff between the desired 
to maximize the port density, and the need for a form factor large enough to support longer 
distance fiber optic links. 

[07] For example, the proposed physical dimensions of the XFP optoelectronic modules allow 
for electronic and optical capabilities that provide for transmission distances of approximately 
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3 10-20 kilometers. Such transmit distances are typically suitable to transmit data between 
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*o * M 5 computers in typically sized local area networks (LANs), storage area networks (SANs), and 
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Z 9 2 g £ w distances - for example, on the order of 40 to 80 kilometers. Unfortunately, the physical size of 
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3 5j - 8 ^ * e proposed standard modules may limit the ability to meet this objective. 
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2 [08] In particular, one factor that limits the distance that an optoelectronic module can 
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transmit a signal is the total power consumption of the module. For example, greater distances 
may require cooled laser systems, which come at a significant power penalty. However, 
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standards (e.g., the proposed XFP MSA standard) define the physical size of the modules and the 
available power through the module connector in a manner that may preclude the ability to 
provide a transmitter that can achieve the greater transmission distances. For example, a module 
that uses a connector according to the standard has the ability to access at most about 6.5 W, 
which is divided among three supply voltages and thus may not be completely available for a 
given design. Consequently, there may be an inability to provide greater transmission distances 
with existing standard module sizes due to power limitations. 

[09] The ability to provide transceivers having greater power requirements is limited in other 
ways as well. In particular, higher power devices release greater amounts of heat, which must be 
continuously removed to ensure proper performance or to prevent damage to the device. Again, 
this is more difficult to do in small form-factor devices. Generally speaking, the ability to 
remove a given amount of power from a device is tightly coupled to the physical size of that 
device. Thus, it is relatively more difficult to remove a given amount of power from a smaller 
device than from a larger one. 

[010] While one solution to some of the above problems would be the development of a 
3 module having a larger physical form factor, this approach has drawbacks as well. In particular, 

Q 
Q 

o § * M I the larger physical module would be incompatible with existing cage designs used for existing 

0 I < S " B module form factors. Cages are useful for providing structural support for the modules and to 
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h s £ £ £ facilitate the insertion and withdrawal of pluggable modules. In higher power designs, the cage 
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? < 2 S y usually also incorporates heat sinking features to remove heat from the module. However, 
> 

§ conventional cages have a size that does not readily permit the development of newer, longer- 

distance transceivers, especially for those that will likely require a larger form factor than those 
that are currently defined according to these standards. Moreover, if cages were to be designed 
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specifically for modules having a larger form factor, then they would in turn be incompatible 
with existing modules having smaller form factors. 

[Oil] Thus, there is a need in the art for a module, such as an optoelectronic transceiver 
module, that is able to provide longer transmission distances and/or transmission rates. 
Preferably, the module would be capable of accommodating electrical and optical components 
that permit for long distance transmissions. Further, the module design should permit for the 
satisfactory dissipation of heat so as to prevent damage to the device. In addition, it would be an 
advancement in the art if the module maintains a low profile, and allows for high port density 
configurations, and yet has a larger physical width than existing module standards such that it 
that permits greater flexibility in terms of the amount and types of electrical and optical 
components that it can accommodate. In addition, it would also be an advancement in the art to 
provide a card cage system that could be populated with modules having the larger physical 
width. Preferably, the card cage design would also be able to accommodate modules constructed 
in accordance with existing standards that have smaller widths. Such a card system should, in 
addition to providing sufficient structural support to modules, provide sufficient heat dissipation 




and EMI reduction. 



- Page 6 - 



Docket No. 15436.161.1 
09/12/03 



SUMMARY OF EXAMPLE EMBODIMENTS 
[012] Illustrated embodiments relate generally to a cage system that is capable of physically 
receiving electronic pluggable modules, such as opto-electronic transceiver modules used in 
optical transmission applications, and interfacing them with corresponding electrical connectors 
positioned on a host printed circuit board. In particular, the exemplary cage system is capable of 
accommodating pluggable modules that have different physical form factors. According to one 
presently preferred embodiment, a single cage is capable of being used with modules having 
different widths. For example, a single cage constructed according to the invention can be used 
with two "single wide" modules, or alternatively, it can accommodate a single "double wide" 
module. 

[013] An example of an electronic module is formed as a small form-factor pluggable 10 
gigabit ("XFP") device in accordance with proposed industry standards. The module includes a 
base portion that supports a printed circuit board (PCB) upon which is disposed the electronics 
needed for the functionality of the module. In addition, the PCB has an edge connector formed 
at one end that is exposed through one end of the module housing so as to be capable of 
electrically interfacing with a corresponding connector when, for example, the module is 



4 1 g g 1 0 Peratively received within a port formed within a host cage. Disposed on another end of the 

a pj p 1 5 

3 § Sc S x B base Portion is at least one receptacle capable of physically receiving and interfacing with a 

- ll S corres Ponding optical fiber connector, which in turn is connected to a fiber optic cable In an 
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p example embodiment, an outer housing encloses at least a portion of the base and the PCB to 

\ protect the electronic and optical components from dust and the like. Moreover, the housing 

defines an outer periphery that conforms in size and shape to specifications defined by the MSA 
standard. This particular size and shape is referred to as "single width" module. In another 
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example, the module may alternatively be configured as a "dual" or "double" width module (also 
referred to as a double wide module). This dual width configuration has the same length and 
height as the single width module; however, it is approximately twice the width. Like the single 
width module, the double width module includes a base portion that supports at least one internal 
printed circuit board (PCB) upon which is disposed the electronics needed for the functionality 
of the module. In this configuration however, the PCB (or PCBs) has two edge connectors 
formed at one end that are both exposed through one end of the dual width module housing. 
Like the single width version, each edge connector is positioned so as to be capable of 
electrically interfacing with a corresponding connector when, for example, the module is 
operatively received within a port formed within a host cage. The opposite end of the dual width 
module includes a receptacle, similar to that of the single width module, for interfacing with an 
optical fiber connector. 

[014] It will be appreciated that the dual width module configuration provides several distinct 
advantages. First, its larger size permits accommodation of a larger number, or larger sizes, of 
electrical and/or optical components. This permits for the use of the type of components that 
allow, for example, transmission of long distance signals. Moreover, since the dual width 
1 g a 5 configuration provides two edge connectors, the extra connector can be used to obtain additional 

1 5 p J S Power and/or ground signal access that is not otherwise available to a single edge connector 
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under existin g standards. Finally, the larger top surface area allows the extraction of 
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% 2 s 3 significantly more heat from the module than in the case of the smaller form factor. 

[015] Preferably, the example cage system is implemented to provide several general functions. 
First, it is capable of providing structural support to a module with respect to a host PCB and 
host board connector. In addition, the cage system preferably provides means for efficiently and 
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effectively dissipating heat that is released from the modules during operation. This insures that 
modules do not overheat. The cage system also preferably includes means for minimizing the 
amount of electromagnetic interference (EMI) that is released by operating modules. Moreover, 
the cage system is preferably implemented in a manner such that it is able to operably interface 
with modules that conform to proposed industry standards, such as the MSA, which correspond 
to single width modules. Also, the cage system can be selectively adapted so that it can also 
accommodate modules that do not currently conform to existing standards, e.g., the disclosed 
double width modules. 

[016] In one example embodiment, the cage includes a cage body that forms an outer housing 
having an interior chamber portion. The housing has sidewalls, top and bottom surfaces, and 
first and second ends. In an illustrated embodiment, the first, or front end of the cage body has a 
module access port, or opening, formed through the housing so as to provide access to the 
interior chamber portion of the cage body. 

[017] The bottom of the example cage housing is configured so as to be mounted on a top 
surface of a host printed circuit board (PCB). In addition, two or more host board connectors are 

H 

q 

.j mounted on the top surface of the host board at a point adjacent to the second, or rear end of the 

q 

3 1 fi » § ca S e bodv - In g ener al, these host board connectors are oriented on the host board so as to be 

3 l^sgi capable of physically receiving and electrically interfacing with a corresponding edge connector 

h 1 § o h w of a transceiver module when the module is operatively received within a port of the cage 

^5 2 3 1 [018] In this particular configuration, the size and shape of the port and the interior chamber is 

\ defined so as to be capable of physically receiving and accommodating a dual width pluggable 
module. Moreover, when operably received through the port and retained within the chamber, 
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each of the edge connectors of the dual width module are electrically and physically interfaced 
with separate host board connectors. 

[019] Alternatively, a cage system can be implemented with means for selectively configuring 
the module port and chamber so as to be capable of accepting multiple pluggable modules 
having physical dimensions different from that of the dual width module. In one illustrated 
example, one or more removable "septums" are used to configure the cage to be used with 
pluggable modules of different widths. Thus, the chamber, and the access port to the chamber, 
can be subdivided into two laterally displaced chambers when the septum is positioned within 
the access port and chamber. The septum, when thus positioned in the port and chamber, 
provides a dividing wall that now effectively subdivides the single chamber into two laterally 
displaced module subchambers. Each of these subchambers has an associated host board 
connector, and can now be used with a single wide module. In addition, the septum is preferably 
configured to be removable through the front panel of the host system so that the system may be 
converted to the larger form factor without opening the chassis of the host system. 
[020] The septum can be removed through the access port opening defined by the cage body. 
4 The septums are removable in the sense that the end user can remove or reinsert the septums into 

*o * w 5 the cage body to switch the configuration of the cages between the single- wide configuration and 
:?ii5a!:S me double-wide configuration. In a preferred embodiment, the septum includes a latching 

3 1 g g | g 

3 2 2 § £ u mechanism that secures the septum within the cage chamber, and which can be disengaged by 

1 % 2 8 3 the user when the septum is removed. In addition, in preferred embodiments, the septums are 

2 equipped with a latching mechanism that engages a corresponding latch formed on the single- 

D 
> 

wide modules and that can be manually released so as to disengage the modules when removed 
by a user. 
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[021] It will be appreciated that larger cage assemblies with more than one septum could 
accommodate more than two standard size modules as well as being able to accommodate 
modules which are even larger than the double width module described herein. 
[022] In another example, the top surface of the cage housing includes at least one heat sink 
opening. This opening accommodates a heat sink structure that is retained in a manner so as to 
remove heat from the modules when disposed within the chamber. 

[023] In preferred embodiments, the cage assembly is also equipped with means for reducing 

the emission of electromagnetic interference (EMI). In one example embodiment, this is at least 

partially implemented via a plurality of conductive "fingers" oriented about the inner periphery 

of the port opening and at a rear portion of the chamber. These EMI containment fingers are 

resilient so as to maintain electrical contact with the outer housing of the module when it is 

operatively received within the cage. Moreover, they are configured so as to maintain an 

electrical connection to a chassis ground point, such as a host chassis ground pattern formed on 

the host printed circuit board. In addition, the corresponding outer periphery of the removable 

septum is also preferably equipped with similar conductive fingers, so as to insure proper EMI 

q containment when the cage chamber is subdivided in to multiple module receiving chambers, 

q 

^ 9 * M 5 [024] The foregoing, together with other features and advantages of the present invention, will 
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0 o < S * 5 become more apparent when referred to the following specification, claims and accompanying 
-ills a Swings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[025] In order that the manner in which the above-recited and other advantages and features of 
the invention are obtained, a more particular description of embodiments of the invention briefly 
described above will be rendered by reference to specific embodiments thereof which are 
illustrated in the appended drawings. Understanding that these drawings depict only typical 
embodiments of the invention and are not therefore to be considered limiting of its scope, the 
invention will be described and explained with additional specificity and detail through the use 
of the accompanying drawings in which: 

[026] Figures 1 and 2 are perspective views of one example of a "single width" electronic 
module that is used in embodiments of the present invention; 

[027] Figures 3 and 4 are perspective views of one example of a "double" or "dual" width 

electronic module that is used in embodiments of the present invention; 

[028] Figures 5 and 6 are perspective views of the modules of Figures 1-4; 

[029] Figure 7 is an exploded perspective view of one example of a cage system that is used in 

embodiments of the present invention; 

H 

3 [030] Figure 8 is a perspective view of the cage system of Figure 7; 

* i * w 5 [°31] Figure 9 is a perspective view of a cage system having an electronic module partially 
3 I < S ™ i disposed therein; 

2 22§£m [032] Figure 10 is a perspective view of another cage system having an electronic module 

-§3 8 5 3 

? * 2 * 5 partially disposed therein; 

i 

[033] Figure 1 1 is a perspective, side and top view of a septum used in embodiments of the 



present invention; 
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[034] Figure 12 is an exploded perspective view of yet another example of a cage system 
assembly; 

[035] Figure 13 is a perspective view of another example of a cage system and electronic 
module oriented for receipt within the cage; 

[036] Figure 14 is a perspective view of an exemplary cage system and septum configuration; 
[037] Figure 15 is a perspective view of a cage system having an electronic module operatively 
disposed therein; 

[038] Figure 16 is a perspective view of an exemplarily cage system; 

[039] Figure 17 is a perspective view of yet another embodiment of an example cage; 

[040] Figure 18 is an exploded perspective view of an example cage system and electronic 

module; 

[041] Figure 19 is an exploded perspective view of yet another cage system and electronic 
module; 

[042] Figure 20 is a perspective view of a cage system having an electronic module operatively 
disposed therein; 

3 [043] Figure 21 is a perspective view of a cage system and electronic module; 

3 

* s „ i [044] Figure 22 is an exploded perspective view of yet another cage system and electronic 

2 s h m h g module; and 
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[045] Figure 23 is a perspective view of the cage system of Figure 22 having the electronic 

2 < < 
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^5 2 s S module operatively received therein; 
5 
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 
[046] Reference will now be made to the drawings to describe presently preferred embodiments 
of the invention. It is to be understood that the drawings are diagrammatic and schematic 
representations of the presently preferred embodiments, and are not limiting of the present 
invention, nor are they necessarily drawn to scale. 

[047] In general, the present invention relates to a cage system that is capable of physically 
receiving electronic pluggable modules. In one example, the pluggable modules are 
implemented as opto-electronic transceiver modules that would be used in optical transmission 
applications. In addition to physically supporting the modules, the cage system retains them in a 
manner so that they can be interfaced with corresponding electrical connectors that are 
positioned on a host printed circuit board. 

[048] Embodiments of the cage system are uniquely configured so as to permit the 
accommodation of pluggable modules that have different form factors. According to one 
example embodiment, a single cage is capable of being used with modules having different 
widths. For example, a single cage can be used with a single wide module, or alternatively, it 



3 can be easily configured to accommodate a double wide module. Of course, while for purposes 

s> | * w | of convenience example embodiments are illustrated with single and double wide modules, as 
0 I % a ™ 5 w iN De seen, the same principles could be applied so as to provide a cages system that can 
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Z g I o h g accommodate any one of a number of alternate form factors (widths, heights, etc.). 
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So 

2 s ^ [049] Reference is first made to Figures 1-6, which together illustrate examples of the types of 
2 pluggable modules that can be used with one example embodiment of the cage system. In 

general, Figures 1 and 2 are illustrations of a "single width" electronic module, which is formed 
as a small form-factor pluggable ( U SFP") device in accordance with existing industry standards 
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(MSA). The module includes a base portion 102 that supports a printed circuit board (PCB) 106 
upon which is disposed the electronics needed for the functionality of the module. The printed 
circuit board 106 and base portion 102 are enclosed by a generally rectangular outer housing 
104. In addition, the PCB has an edge connector 108 (Figure 2) that is formed at one end of the 
PCB and that is exposed through a rear end 110 of the module housing that is formed as a 
connector skirt 114. Disposed on another front end 112 of the base portion is at least one 
receptacle 116 that is capable of physically receiving and interfacing with a corresponding 
optical fiber connector (not shown), which in turn is connected to a fiber optic cable (not shown). 
[050] In the illustrated example, the module 100 is further equipped with a latching mechanism 
118 formed along at least one side of the module housing. The latching mechanism is actuated 
via movement of a bail lever 120. Thus, when inserted within a complementary port, the latch 
mechanism engages a corresponding latch on the port thereby securing the module within the 
port. To release the latch, the user actuates the bail lever 120, which causes the latching 
mechanism to disengage from the port latch. It will be appreciated that any one of a number of 
different latching mechanisms could be used here. One presently preferred embodiment of an 
appropriate latching mechanism is disclosed in co-pending provisional patent application having 
serial number 60/419,156 filed on October 16, 2002 and entitled "XFP Transceiver Bail." That 
application is incorporated herein by reference in its entirety. 

[051] In the exemplary embodiment, the module 100 defines an outer periphery that conforms 
in size and shape to specifications defined by the MSA standard. Again, this particular size and 
shape is referred to herein as "single width" module. Further details regarding exemplary 
module details can be found in the MSA specification, and in United States Patent No. 
6,439,918, in co-pending United States Patent Application no. 10/036,995, filed October 22, 
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2001, and the above noted application no. 60/419,156, each of which are incorporated herein by 
reference. 

[052] In presently preferred embodiments, the module may alternatively be configured with a 
different form factor. In the example embodiment, it is configured as a "dual" or "double" width 
module (also referred to as a double wide module) 200, as is illustrated in Figures 3 and 4. As is 
shown, in this particular example the dual width configuration has substantially the same length 
and height as the single width module; however, it is approximately twice the width. Like the 
single width module, the double width module 200 includes a base portion 202 that supports at 
least one internal printed circuit board (PCB) 206 upon which is disposed the electronics needed 
for the functionality of the module. In this configuration however, the PCB (or PCBs) has two 
edge connectors 208 and 208' (Figure 4) formed at one end that are both exposed through one 
end 210 of the dual width module housing 204 and the corresponding connector skirt 214, 214'. 
Like the single width version, each edge connector 208, 208' is positioned so as to be capable of 
electrically interfacing with a corresponding connector when, for example, the module is 
operatively received within a port formed within a host cage (described further below). In this 

H 

3 way, for example, one of the connectors can be used in accordance with the standard (i.e., power, 

Q 

a 2 * n § ground and signals via assigned pins). However, the other connector can utilize only the power 
and ground pins, thereby providing the module with twice the electrical power than what would 
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h § 2 o h S otherwise be available. As noted, this may be especially useful in modules providing long 

? < - ° 3 distance transmission capabilities and/or extremely high transmission rates (e.g. , that may require 
S 

2 higher power requirements). The opposite end 212 of the dual width module includes a 
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receptacle 216, similar to that of the single width module, for interfacing with an optical fiber 
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connector (not shown). Again, additional details regarding a dual width module can be found in 
the previously mentioned United States Patent Application no. 10/036,995. 
[053] Figures 5 and 6 illustrate perspective views of two single width modules 100, 100' in a 
side-by-side orientation with a dual width module 200. As can be seen here, the length and 
height of the modules is substantially equal. However, the width of the dual width module is 
approximately twice that of the single width modules. More precisely, in the illustrated 
embodiment the width of the dual width module 200 is sufficient to provide a predetermined 
spacing between its two edge connectors 208 and 208' (Figure 6). In particular, existing 
standards specify that the connectors positioned on host connector boards be separated so that 
there is 23.5 mm between connector centers (23.5 mm pitch). Thus, in the illustrated 
embodiment the width of the dual width module is such so that the two edge connectors 208 and 
208' could be simultaneously received within two host board connectors, e.g., approximately 
23.5 mm between centers. Of course, this distance could be varied depending on the particular 
application environment. 

[054] Reference is next made to Figures 7 and 8 which together illustrate one example of a cage 
system, designated generally at 300. The cage system includes a cage body 302 that forms an 



o I * M | outer housing having an interior chamber portion 304. The housing body 302 has sidewalls 306 
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iShSSb and 308, top 310 and bottom 312 surfaces, and first 314 and second 316 ends. In the illustrated 
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3 s 1 o h £ example, the first 314, or front end of the cage body 302 has a module access port, or opening 
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€i §S5 318, formed through the housing body 302 so as to provide access to the interior chamber 

Sj 

\ portion 304 of the cage body 302. 
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[055] The bottom 312 of the cage housing 302 is configured so as to be mounted on a top 
surface of a host printed circuit board (PCB) 320. In addition, two or more host board 
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connectors 322 and 324 are mounted on the top surface of the host board 320 at a point adjacent 
to the second 316, or rear end of the cage body 302 when the cage is mounted on the host board 
320. In general, these host board connectors are oriented on the host board so as to be capable of 
physically receiving and electrically interfacing with a corresponding edge connector {e.g., 108, 
208 described above) of a transceiver module when the module is operatively received within a 
port of the cage. 

[056] While any one of a number of different mounting techniques could be used, in the 
illustrated embodiment the cage body 302 is press fit on the surface of the host board 320. This 
is facilitated by a number of mounting posts 326 formed along the side walls 306, 308 of the 
cage body 302. When mounted on the board 320, these posts 326 are received within 
corresponding receiving holes 328 formed in the top surface of the board 320. The sizes and 
shapes of the posts and holes are such so as to provide a tight and rigid fit when pressed together. 
This particular mounting scheme is especially attractive from an ease of manufacturing 
standpoint. 

[057] In the illustrated embodiment, an Electro-Magnetic Interference (EMI) seal 330 is 

3 disposed between the cage body 302 and the host board 320. This EMI seal 330 is preferably 
q 

a I * m 5 comprised of a suitable compliant material so that a tight fit is formed between the board and the 
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0 o 5 S * I ca § e body, thereby minimizing the release of EMI during operation of modules. Moreover, 
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Z § § o h « while different shapes and configurations could be used, the seal 330 is preferably positioned in 
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5 < § 8 3 the region of the host connectors 322 and 324, which corresponds to an area of increased EMI 

2 generation. Depending on the particular needs of the system, there may be additional means for 

>■ 

minimizing the emission of EMI. For example, the illustrated embodiment further includes an 
EMI gasket support collar 334 sealed about the port opening so as to further reduce the emission 
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of any EMI. In addition, the illustrated embodiment includes a plurality of conductive fingers 
336 and 338 oriented about the inner periphery of the port opening 318 and at an interior rear 
portion of the chamber 304 along the bottom 312 of the body 302. These EMI containment 
fingers are resilient so as to maintain electrical contact with the outer housing of the module 
when it is operatively received within the cage (see e.g., Figures 9 and 10). Moreover, they are 
configured so as to maintain an electrical connection to a chassis ground point or plane, such as a 
host chassis ground pattern 332 formed on the host printed circuit board 320. 
[058] In the particular configuration shown in Figures 7 and 8, the size and shape of the port 
opening 318 and the interior chamber 304 is defined so as to be capable of physically receiving 
and accommodating a dual width pluggable module (e.g., 200 described above). This is shown 
further in Figure 10. Moreover, when operably received through the port 318 and retained 
within the chamber 304, each of the edge connectors (208 and 208') of the dual width module 
200 are electrically and physically interfaced with separate host board connectors 322 and 324. 
[059] Also, as noted above, in the illustrated embodiment, the module 200 is equipped with a 
latching mechanism 218 formed along both of its sides. As can be seen in Figure 10, this 
j latching mechanism includes a latching edge surface 219 that engages with a corresponding edge 

3 1 * § formed on a resilient latching tab 340 formed along a corresponding point in the cage body 302 

< ^ ^ J 00 

q p 3 O § X 

D §<£*S ( see Figure 7). Thus, when the module 200 is operatively received within the port 318, the 

q l"So^ 

h 1 * o £ w latching tab 340 flexes until it can engage with the latching edge surface 219. The module 200 is 

^5 2 s 5 now secured within the cage chamber 304. To release the module 200, the user activates the bail 

S w 
> 

2 latch release lever 220, which cause the sliding latch 218 to disengage the resilient latching tab 

> 

340 which in turn frees the latching edge surface 219. The user can then remove the module 200 
from the port 3 1 8. Further details regarding this type of latching mechanism are disclosed in the 



-Page 19- 



DocketNo. 15436.161.1 
09/12/03 



above-identified "XFP Transceiver Bail" application, which is incorporated herein by reference. 
Of course, other latching mechanisms could also be used. 

[060] As noted, the present cage system 300 can also be easily adapted to allow receipt of a 
module having a different profile. In the illustrated embodiment, the cage system 300 can be 
altered so that, instead of operatively receiving a single dual width module 200 as in Figure 10, it 
can receive one or two single width modules, such as is demonstrated in Figure 9. To do so, 
presently preferred embodiments include means for selectively configuring the cage body port 
and chamber into multiple sub-chambers and sub-ports. Each of these sub-chambers is then able 
to receive a smaller pluggable module, and interface that module with a corresponding host 
board connector (e.g., 322, 324). In the illustrated embodiment, this means for subdividing is 
comprised of one or more removable septums, designated generally at 400 in Figure 9, and 
shown in further detail in Figure 11. As is represented in Figure 9, the single chamber 304, and 
the single access port 318 to the chamber, can be subdivided into two laterally displaced sub- 
chambers (designated at 402 and 404 in Figure 9) having two laterally displaced access ports 
(406 and 408) when the septum 400 is positioned within the main access port 318 and chamber 
3 304. Essentially, the septum 400 provides a dividing wall that now effectively subdivides the 

Z I * m i single chamber into two laterally displaced module sub-chambers. As can be seen in Figure 9, 

2 % 5 s S 5 eac ^ °f ^ese sub-chambers has an associated host board connector (322 and 324), and can now 

5 ^ > o 5 c 

h § § o £ w be used with a single width module 100. 

? < 2 s 5 [0^1] It w iH be appreciated that while the illustrated embodiment only shows the use of a single 

2 septum to subdivide a chamber in to two chambers, that other combinations could be used. For 

D 

example, if a "triple" wide module chamber were used, that two septums could used to subdivide 
a chamber into three sub-chambers. 
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[062] The septum 400 can be removed through the access port opening 318 defined by the cage 
body 302. A septum is removable in the sense that the end user can remove or reinsert the 
septums into the cage body to switch the configuration of the cages between the single-wide 
configuration and the double-wide configuration. 

[063] Further details regarding an embodiment of a septum 400 configuration is shown in 
Figure 11. Here, the septum 400 includes a cage latching mechanism 410 that functions to 
secure the septum 400 within the cage chamber 304, and which can be disengaged by the user 
when the septum 400 is removed. In the example embodiment, the cage latching mechanism 410 
is comprised of a resilient tab member that is biased in an upward direction. When operatively 
disposed within the chamber 304, the resilient tab member biases so as to engage itself within a 
latch hole 350 formed in the top surface 310 of the cage body 302 (see Figure 9). To release the 
septum 400, the user need merely depress the tab member to disengage it from the latch hole 
350, and then remove the septum 400. Other latching schemes could also be used. 
[064] In the illustrated embodiment the septum is also equipped with a latching mechanism that 
engages with the corresponding latch 118 formed on the single-wide modules 100 and that can 

3 be manually released so as to disengage the modules when removed by a user. This particular 

q 

Si * w § latch implementation, shown at 412 in Figure 1 1, is configured in the same way as the latch tab 

< £ § 00 

0 I < p ™ 5 340 formed on the cage body and previously described in connection with the dual width 
Uggg"" module. 

? < 2 ° 3 [065] In the illustrated example, the distal end of the septum 400 further includes guide and 

5 

2 securing pins 414. When the septum 400 is properly positioned within the chamber 304, these 

pins 414 will align with and be received within corresponding holes/slots formed in the rear end 
of the cage body, and thereby secure and prevent any lateral displacement of the septum. 
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[066] In addition, the septum 400 can also be configured with conductive EMI fingers 416. 
These conductive fingers 416 are similar to those formed around the inner periphery of the port 
318 (designated at 336) and are positioned on the septum so as to insure that a similar EMI 
pattern is formed along the inner periphery of the sub-ports 406 and 408. This provides a similar 
grounding arrangement for a single width module, so as to insure proper EMI containment when 
the cage chamber is subdivided in to multiple module receiving chambers. 
[067] Reference is next made to Figure 12 which illustrates yet another embodiment of the 
present system. In this particular configuration, a heat sink assembly, designated at 500, is used 
to form a portion of the top surface of the cage body 302. In the illustrated embodiment, the top 
surface 310 of the cage body 302 includes two rectangular openings 360 and 362. These 
openings are configured so as to operatively receive a heat sink configuration that permits 
efficient dissipation of heat from operating modules. 

[068] In the embodiment shown in Figure 12, the particular heat sink configuration is 
comprised of dual heat sink structures 510 and 512. The heat sink structures are made of any 
appropriate heat dissipating material, and in this particular embodiment, include a plurality of 
individual riding heatsink members 502. Additional details can be found in co-pending United 
§ * w § States Provisional Patent Application entitled "Modular Cage With Heat Sink For Use With 
I^SSg Pluggable Module," having Serial Number 10/434,928 and filed on May 9, 2003. That 

^ GO < H 

1 s I S £ application is incorporated herein by reference in its entirety. 

5 § s S [069] In the embodiment of Figure 12, the heat sink structures 510 and 512 are implemented as 

CO 

"riding" heat sinks. In this embodiment, the heat sinks 510, 512 are not rigidly mounted to the 
cage body. Instead, they are each supported on the top surface within each opening 360 and 362 
via a spring clip 504. The spring clip 504 attaches to the side walls of the cage body 302 via 
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clips 512 and 514 and corresponding retention holes 508 and 510. The clip 504 includes 
spanning resilient arms 520 which, when mounted, bias the heat sinks 510 and 512 against the 
surface of the module disposed within the corresponding chamber. This insures a good thermal 
contact with the module(s) and provides for efficient removal of heat. Note that this heat 
assembly arrangement can be used with the septum 400 installed (Figure 13) or with it removed 
(Figure 15). 

[070] An alternative heat sink arrangement is shown in Figure 18. This arrangement utilizes a 

single heat sink structure 600 that is rigidly affixed to the top surface of the cage body 302 so as 

to and span both sub chambers (if the septum is installed, as is shown in Figure 18). Note that in 

this particular embodiment, the top surface 310 includes only a single heat sink opening, 

designated at 620 in Figure 19. In this particular embodiment, proper thermal contact is 

provided by way of a plurality of leaf springs 602 (or similar type of biasing mechanism) that are 

oriented on the bottom internal surface of the cage. These leaf springs 602 bias an inserted 

module so as to force it against the conductive surface of the heat sink 600 to provide a good 

conductive interface. In this situation, the leaf spring presses on the underside of the module, 

q while the top surface of the module is pressed onto the rigidly attached heat sink. Again, this 

q 

q 

* I * „ i heat sink arrangement is used with the septum installed (Figures 18 and 21), or with it removed 

5 ^ i: nJ 00 

^ o 5 ° § x 

0 § B 5 B (Figures 19 and 20). 

0 o e» 5 £ o 

j) s 1 g £ a [071] The rigidly attached heat sink 600 can include a groove or another feature on the heat 

; i < 2 s 5 conductive surface that guides or otherwise constrains the motion of the septum when the septum 

\ is inserted and withdrawn from the cage and when the septum is in position in the cage. This 

D 

groove or feature may simply be a channel into which the septum fits, or may have a latching 
mechanism slot 622 (in which case, it would be part of the septum engagement mechanism of the 
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cage that secures the septum), that is capable of accommodating the latch 410 formed on the 
septum 400, 

[072] The remaining figures, Figures 22-23, further illustrate some of the previously described 
embodiments in various states of assembly and operation. 

[073] The cage assembly may be mounted onto the host board by the manufacturer (usually 
with other cages on the same board). The septum is generally positioned within the cage during 
mounting, to provide structural support for the cage as it is press fit and is also in position when 
it is shipped. 

[074] The present invention may be embodied in other specific forms without departing from 
its spirit or essential characteristics. The described embodiments are to be considered in all 
respects only as illustrative and not restrictive. The scope of the invention is, therefore, indicated 
by the appended claims rather than by the foregoing description. All changes which come within 
the meaning and range of equivalency of the claims are to be embraced within their scope. 
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